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DETERMINING QUALITY SIGNALS FOR
ELECTRONIC MAIL OFFER CAMPAIGNS

TECHNICAL FIELD

The present disclosure relates generally to an offer system,
and more particularly to methods and systems for determin-
ing quality signals for electronic mail offer campaigns.

BACKGROUND

Merchants offer coupons or rebates as incentives for pur-
chasing particular products. Traditionally, coupons are dis-
tributed in a paper format. A user redeems the coupon by
taking the physical coupon to a merchant and purchasing a
product that satisfies the terms of the coupon. Other forms of
traditional coupons include rebates for purchasing particular
products, wherein after purchasing a product that satisfies the
terms of the rebate offer, the user fills out and returns required
forms to request the rebate.

Additionally, merchants have offered electronic offers.
Such offers may be linked to merchant loyalty cards, wherein
a user enrolls in a merchant’s loyalty program and receives a
loyalty card. A user then associates certain discounts to the
loyalty card and redeems these discounts by presenting the
loyalty card (or some form of identifying information, such as
a telephone number) and the method of payment to the mer-
chant when purchasing the discounted products. Alterna-
tively, coupons and offers are distributed through electronic
media, forums, and social networks. However, the coupons
and offers cannot be changed once they are distributed
through the electronic media. Once a few unpopular offers are
distributed, the user is likely to stop reading future offers
distributed.

SUMMARY

In certain example aspects described herein, a method for
determining quality signals for offer campaigns comprises an
offer system that receives information submitted by each
user, and analyzes the information to learn features of the user
and detect patterns. Using the feature patterns identified and/
or predicted, the offer system clusters the users. The offer
system transmits the offer to a limited number of registered
users in each user cluster.

The user selects or otherwise interacts with the offer dis-
tributed by the offer system. By selecting the offer, the user
authorizes transmission of a notification to the offer system
that the user is interested in the offer. The offer system
receives notification that the user interacted with the offer.
Based on the information received, the offer system deter-
mines the conversion rate, or other metric used to determine
the efficiency of the limited offer campaign. The offer system
analyzes the conversion rate or other metric and determines if
it exceeds a pre-defined threshold. Based on the offer sys-
tem’s analysis, it transmits the offer to the remaining users in
each identified user cluster where the conversion rate exceeds
the pre-defined threshold.

In another example embodiment, the features of the users
are rendered into a 2-Dimensional graph that plots the distri-
bution of the users. In this embodiment, the offer system
transmits the offer to a limited number of registered users and
receives notification that the user interacted with the offer.
The offer system marks a representation of each user that
interacted with the offer on the graph. The offer system, an
analyst, or an offer system operator analyses the graph and the
marked representations to determine groupings of users that
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2

will likely be interested in the offer and transmits the offer to
the remaining users in the group.

In an example embodiment, these methods are repeated
with multiple offers to determine an order of display of the
offer for users within each cluster or group.

These and other aspects, objects, features, and advantages
of the example embodiments will become apparent to those
having ordinary skill in the art upon consideration of the
following detailed description of illustrated example embodi-
ments.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram depicting an offer system, in
accordance with certain example embodiments.

FIG. 2 is a block flow diagram depicting a method for
extracting quality signals for electronic mail offer campaigns,
in accordance with certain example embodiments.

FIG. 3 is a block flow diagram depicting a method for
clustering program users, in accordance with certain example
embodiments.

FIG. 4 is a block flow diagram depicting a method for
determining an offer conversion rate, in accordance with cer-
tain example embodiments.

FIG. 5 is a block flow diagram depicting a method for
extracting quality signals for electronic mail offer campaigns,
in accordance with certain example embodiments.

FIG. 6 is a block flow diagram depicting a method for
rendering a graph that plots the distribution of users, in accor-
dance with certain example embodiments.

FIG. 7 is a block diagram depicting a computer machine
and module, in accordance with certain example embodi-
ments.

DETAILED DESCRIPTION OF THE EXAMPLE
EMBODIMENTS

Overview

The example embodiments described herein provide com-
puter-implemented techniques for determining quality sig-
nals for electronic mail offer campaigns. In an example
embodiment, an offer system transmits offers to users who
have registered for an offer program, enabled the offer pro-
gram, or otherwise authorized the offer program on the user’s
device. In an example embodiment, the offers are transmitted
in daily or periodic electronic mail transmissions to the reg-
istered users. Each electronic mail transmission may com-
prise multiple offers. The offer system determines which
offers and/or the order in which the offers are listed in the
electronic mail transmission based on quality signal informa-
tion collected from one or more identified clusters of regis-
tered users. Additionally, the offer system determines which
users to transmit the electronic mail transmissions to based on
the quality signal information collected from one or more
clusters or groupings of registered users.

When a user registers for the offer program, the user pro-
vides user information to the offer system (for example, infor-
mation about the user’s interests, shopping habits, demo-
graphic information, frequented merchants, or other
information about the user). The offer system receives the
information submitted by each user, and analyzes the infor-
mation to learn features of the user and detect patterns. In an
example embodiment the offer system creates an artificial
neural network or other form of adaptive system model,
wherein the offer system analyzes data and relationships to
find patterns in data. In an example embodiment, the offer
system gathers multiple, perhaps hundreds or thousands of
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features submitted by registered users. The offer system ana-
lyzes the features and learns to identify feature patterns and to
identify or predict a number of higher-level features. In an
example embodiment, this process is an ongoing learning
process, wherein features are continuous added to the offer
system and the process is updated. Using the feature patterns
identified and/or predicted the offer system clusters the users.
In an example embodiment, each cluster of users shares one
or more identified and/or predicted features. In another
example embodiment, the offer system renders the feature
patterns identified and/or predicted into a multi-dimensional
graph that plots the distribution of the users. In an example
embodiment, an algorithm is used to plot a two dimensional
graph.

An offer is created by a merchant system, manufacturer
system, offer system, and/or alternative offer provider and
distributed to potential users. In an example embodiment, the
offer is a non-prepaid offer for which the user does not pay a
fee to obtain (for example, a loyalty reward, a coupon, dis-
counts, or other offer redeemable with a merchant, manufac-
turer, service provider, and/or provider of goods). In another
example embodiment, the offer is a prepaid offer, and the user
pays a predetermined price for the products associated with
the offer. In an example embodiment, the offer system
receives the offer and transmits the offer to a limited number
of registered users. In an example embodiment, the offer is
transmitted to a limited number of registered users in each
user cluster, thereby transmitting the offer to users with dif-
ferent identified/predicted features. In another example
embodiment, the offer is transmitted it to a limited number of
registered users without accounting for the different identi-
fied/predicted features.

The user operates a user computing device to select or
otherwise interact with the offer distributed by the offer sys-
tem. In an example embodiment, the user selects the offer by
clicking on it, pressing a button to “save” the offer, or by other
suitable operation to indicate a desire to select and/or save the
offer. In another example embodiment, the offer is a prepaid
offer, and the user selects the offer by agreeing to purchase the
offer. The user can download, select, scan, or otherwise cap-
ture the offer via the user computing device and import the
offer specifics (such as merchant, product, value, redemption
rules, and other specifics) to the user computing device. By
selecting the offer, the user authorizes transmission of a noti-
fication to the offer system that the user is interested in the
offer.

The offer system receives notification that the user inter-
acted with the offer. In an example embodiment, the offer
system receives notification indicating the whether the user
viewed, selected, prepaid, saved, or deleted the offer without
interacting with it. In an example embodiment, the offer sys-
tem receives the notification within a pre-defined amount of
time after the offer was distributed. In an example embodi-
ment, based on the information received, the offer system
determines the conversion rate, or other metric used to deter-
mine the efficiency of the limited offer campaign. The offer
system analyzes the conversion rate or other metric and deter-
mines if it exceeds a pre-defined threshold. Based on the offer
system’s analysis, it transmits the offer to the remaining users
in each user cluster where the conversion rate exceeds the
pre-defined threshold.

In another example embodiment, the offer system marks a
representation of each user that interacts with the offer on the
rendered graph. For example, the offer system changes the
color of the mark that represents each user that interacts with
the offer marked on the graph. The offer system analyzes the
graph and identifies one or more groups of users that inter-
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acted with the offer based on the marked representations on
the graph. For example, the offer system identifies groups of
users on the graph by grouping clusters of colored marks. The
offer system then transmits the offer to the remaining users in
the identified groups of users.

In an example embodiment, the offer system repeats these
methods with multiple offers. Based on the offer system’s
analysis of the conversion rate for each offer within each user
cluster or of the rendered graph, it determines the order in
which the multiple offers will appear in a single or multiple
electronic mail transmissions to the users within the user
cluster or identified group. In an example embodiment, the
order is different for each user cluster or identified group
based on the offer system’s analysis. In an example embodi-
ment, the offer system’s analysis is used to determine the title
or subject of the electronic mail transmission.

The functionality of various example embodiments will be
explained in more detail in the following description, read in
conjunction with the figures illustrating the program flow.
Example System Architectures

Turning now to the drawings, in which like numerals indi-
cate like (but not necessarily identical) elements throughout
the figures, example embodiments are described in detail.

FIG. 1 is a block diagram depicting an offer system, in
accordance with certain example embodiments. As depicted
in FIG. 1, the exemplary operating environment 100 com-
prises a merchant system 110, a user device 120, and an offer
system 130 that are configured to communicate with one
another via one or more networks 140. In another example
embodiment, two or more of these systems (including sys-
tems 110, 120, and 130) are integrated into the same system.
In some embodiments, a user associated with a device must
install an application and/or make a feature selection to obtain
the benefits of the techniques described herein.

Each network 140 includes a wired or wireless telecom-
munication means by which network systems (including sys-
tems 110,120, and 130) can communicate and exchange data.
For example, each network 140 can be implemented as, or
may be a part of, a storage area network (SAN), personal area
network (PAN), a metropolitan area network (MAN), a local
area network (LAN), a wide area network (WAN), a wireless
local area network (WLAN), a virtual private network (VPN),
an intranet, an Internet, a mobile telephone network, a card
network, Bluetooth, near field communication network
(NFC), any form of standardized radio frequency, or any
combination thereof, or any other appropriate architecture or
system that facilitates the communication of signals, data,
and/or messages (generally referred to as data). Throughout
this specification, it should be understood that the terms
“data” and “information” are used interchangeably herein to
refer to text, images, audio, video, or any other form of
information that can exist in a computer-based environment.

In an example embodiment, each network system (includ-
ing systems 110, 120, and 130) includes a device having a
communication module capable of transmitting and receiving
data over the network 140. For example, each network system
(including systems 110, 120, and 130) may comprise a server,
personal computer, mobile device (for example, notebook
computer, tablet computer, netbook computer, personal digi-
tal assistant (PDA), video game device, GPS locator device,
cellular telephone, Smartphone, or other mobile device), a
television with one or more processors embedded therein
and/or coupled thereto, or other appropriate technology that
includes or is coupled to a web browser or other application
for communicating via the network 140. In the example
embodiment depicted in FIG. 1, the network systems (includ-
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ing systems 110, 120, and 130) are operated by merchants,
users, and an offer system operator, respectively.

The merchant system 110 comprises at least one merchant
device 115. In an example embodiment, the merchant device
115 may be a personal computer, mobile device (for example,
notebook, computer, tablet computer, netbook computer, per-
sonal digital assistant (“PDA”), video game device, GPS
locator device, cellular telephone, Smartphone or other
mobile device), television, or other appropriate technology
that includes or is coupled to a web server, or other suitable
application for interacting with web page files. The merchant
can use the merchant device 115 to create offers for distribu-
tion by the offer system 130.

In an example embodiment, the user device 120 may be a
personal computer, mobile device (for example, notebook,
computer, tablet computer, netbook computer, personal digi-
tal assistant (“PDA”), video game device, GPS locator
device, cellular telephone, Smartphone or other mobile
device), television, or other appropriate technology that
includes or is coupled to a web server, or other suitable
application for interacting with web page files. The user can
use the user device 120 to register for an offer program and/or
view offers distributed by the offer system 130 via a user
interface 121 and an application 125. The application 125 is a
program, function, routine, applet or similar entity that exists
on and performs its operations on the user device 120. For
example, the application 125 may be one or more of a shop-
ping application, merchant system 110 application, an Inter-
net browser, a digital wallet application, a loyalty card appli-
cation, another value-added application, a user interface 121
application, or other suitable application operating on the user
device 120. In some embodiments, the user must install an
application 125 and/or make a feature selection on the user
device 120 to obtain the benefits of the techniques described
herein.

An example application 125 can receive electronic mail
and web page files from the offer system 130 that comprise
offers and can display the offers to users operating the user
device 120. The application 125 also may comprise a mobile
application that resides on a mobile device, such as the user
device 120, of the user. In an example embodiment, the user
may access the application 125 to create, modify, access, or
view an account with the offer system 130 (for example, a
digital wallet account, personal account, financial account,
offer account, loyalty account, merchant account, or other
type of user account) and to access, view, perform a purchase,
save, or otherwise interact with an offer presented by the offer
system 130.

In an example embodiment, the user may use the applica-
tion 125 to register with the offer system 130. In another
example embodiment, the user may register with the offer
system 130 through the user’s digital wallet. An example
offer system 130 comprises a user account module 131. An
example user account module 131 receives the user’s regis-
tration information when the user registers for the offer pro-
gram with the offer system 130. In an example embodiment,
when the user registers for the offer program, the user pro-
vides user information to the offer system 130, for example,
information about the user’s interests, shopping habits,
demographic information, frequented merchants, or other
information about the user.

In an example embodiment, the user information is trans-
mitted to the classifier module 132 for analysis. The classifier
module 132 analyzes the information to learn features of the
user and detect patterns. In an example embodiment, the
classifier module 131 comprises an artificial neural network
or other form of adaptive system module that analyzes data
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and relationships to find patterns in the data. In an example
embodiment, the module is used to predict features of the
registered user that will aid in determinations as to whether
the user is likely to interact with an offer. In an example
embodiment, the offer system 130 gathers multiple, perhaps
hundreds or thousands of features submitted by registered
users. In an example embodiment, this process is an ongoing
learning process, wherein data is continuously added and
analyzed.

Using on the feature patterns identified and predicted by
the classifier module 132, the clustering module 133 clusters
the users. In an example embodiment, an algorithm is used to
cluster the users. In an example embodiment, each cluster of
users shares one or more identified and/or predicted features.

In another example embodiment, the clustering module
133 uses the features to renders a multi-dimensional graph
that plots a distribution of the users. In this example, the graph
visually displays the different features of the users. In an
example embodiment, an algorithm or visualization tech-
nique is used to render the graph.

An example offer system 130 further comprises an offer
distribution module 135. The offer distribution module 135
receives offers from the merchant system 110, a manufacturer
system (not shown), and/or other offer creators and distrib-
utes the offers to users for review and selection. In an example
embodiment, the offer system 130 creates the offers. In
another example embodiment, the offer system 130 may gen-
erate web-based user interfaces providing forms for the mer-
chant system 110 to create offers. The offer distribution mod-
ule 135 distributes offers through seclected distribution
channels. In an example embodiment, the offers are distrib-
uted through electronic messages or other forms of electronic
media. In an example embodiment, the offer system 130
receives the offer and transmits the offer to a limited number
of registered users in each identified user cluster, thereby
transmitting the offer to users with different identified/pre-
dicted features. In another example embodiment, the offer
system 130 transmits the offer to a limited number of regis-
tered users without regard to user clusters.

The user operates the user device 120 to select or otherwise
interact with the offer distributed by the offer system 130. In
an example embodiment, the user selects the offer by clicking
on it, pressing a button to “save” the offer, or by other suitable
operation to indicate a desire to select and/or save the offer. In
another example embodiment, the offer is a prepaid offer, and
the user selects the offer by agreeing to purchase the offer. The
user can download, select, scan, or otherwise capture the offer
via the user device 120 and import the offer specifics (such as
merchant, product, value, redemption rules, and other specif-
ics) to the user device 120. By selecting the offer, the user
authorizes transmission of a notification to the offer system
130 that the user is interested in the offer.

In an example embodiment, the conversion rate module
137 receives notification that the user interacted with the
offer. Based on the information received, the conversion rate
module 137 determines the conversion rate, or other metric
used to determine the efficiency of the limited offer cam-
paign, for each cluster of users. In an example embodiment,
the conversion rate module 137 analyzes the conversion rate,
or other metric, for each user cluster and determines if it
exceeds a pre-defined threshold. Based on the analysis, the
distribution module 135 transmits the offer to the remaining
users in each user cluster where the conversion rate exceeds
the pre-defined threshold.

In another example embodiment, the clustering module
133 receives the notification that the user interacted with the
offer and marks a representation of each user on the rendered
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graph. In this embodiment, the clustering module 133
changes the representation of each user to a new representa-
tion visually indicating that the user interacted with the offer.
The clustering module 133 analyses the rendered graph and
determines groupings of users with the new representation. In
an example embodiment, each grouping represents a group of
users with a similar feature that will likely be interested in the
offer. Based on the analysis and identified groupings, the
distribution module 135 transmits the offer to the remaining
users in each group.

The offers and user account information are saved in the
data storage unit 139. In an example embodiment, the data
storage unit 139 can include any local or remote data storage
structure accessible to the offer system 130 suitable for stor-
ing information. In an example embodiment, the data storage
unit 139 stores encrypted information, such as HTMLS5 local
storage.

The components of the example operating environment
100 are described hereinafter with reference to the example
methods illustrated in FIGS. 2-4. The example methods of
FIGS. 2-4 may also be performed with other systems and in
other environments.

Example System Processes

FIG. 2 is a block flow diagram depicting a method for
extracting quality signals for electronic mail offer campaigns,
in accordance with certain example embodiments. The
method 200 is described with reference to the components
illustrated in FIG. 1.

In block 210, the user registers with the offer system 130
and/or the offer program. In an example embodiment, the user
installs, downloads, or otherwise enables the offer program
and/or offer program application 125 on the user device 120.
In an example embodiment, the user can enable the applica-
tion 125 on more than one user device 120.

In block 220, the merchant system 110 creates one or more
offers. In another example embodiment, the offers are created
by a manufacturer system (not shown), the offer system 130,
or any other system. In an example embodiment, the offers
may include, but are not limited to, coupons, loyalty points,
prepaid offers, rebates, and other forms of value added ser-
vices. In this embodiment, the offers may comprise merchant
offers, manufacturer offers, third party offers, and other types
of offers. In an example embodiment, the offers are for a
specific product or group of products. For example, the offer
may be for $1.00 off Brand A laundry detergent or $1.00 off
a Manufacturer X product. These offers may be redeemed at
any merchant that accepts manufacturer coupons. In an alter-
native example embodiment, the offers are for a particular
merchant. For example, the offer may be for $10 off a $50
purchase at Merchant Q. In an alternative example embodi-
ment, the offers comprise loyalty reward point redemptions.
For example, the offer may be for 10 loyalty points for every
purchase of a Manufacturer X product.

In an example embodiment, the offers comprise details on
how the offer can be redeemed and redemption rules. For
example, the offer may comprise the identification of the item
to be purchased, such as product title, brand information,
universal product code (“UPC”), a stock keeping unit
(“SKU”), a Japanese article number (“JAN”), a world product
code (“WPC”), International Standard Book Number
(“ISBN”), European Article Number (“EAN), color, size,
and other relevant sale information.

In an example embodiment, each offer will have one or
more rules or conditions associated with it. These rule
include, but are not limited to a purchase threshold (for
example, receive $1.00 off Brand Z laundry detergent that is
regularly priced $5.00 or more, or $10 single purchase of
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more than $50 from Merchant X), an aggregate purchase
threshold (for example, receive $10 off next purchase from a
merchant after the accumulated purchase of Manufacturer B
products has reached $100), a minimum number of purchases
of an item (for example, receive $10 off your tenth purchase
of Brand Z items), a time restriction (for example, receive $10
off a lunch-time purchase), a maximum discount (for
example, the merchant system 150 sets $10 off as a maximum
and user A gets $1 off, while user B gets $2 off), and/or a
location restriction (for example, receive $10 off a purchase at
a specified location). In an example embodiment, these rules
are set by the merchant system 110 at the time the offer is
created and reviewed before the offer is applied. In another
example embodiment, the offer is a prepaid offer and the
redemption rules may include an expiration date. The offer
content and discount may be personalized to a particular user.
For example, user A may receive a 5% off coupon for a
particular product or service while user B may receive a 10%
off coupon for the same product or service.

In block 225, the merchant system 110 transmits the
offer(s) to the offer system 130. In an example embodiment,
the merchant system 110 creates the offer outside of the offer
system 130. In another example embodiment, the offer sys-
tem 130 may generate web-based user interfaces providing
forms for the merchant system 110 to create offers.

Inblock 230, the offer system 130 receives the offers. In an
example embodiment, the offers can be received electroni-
cally on a regular basis (for example, daily/weekly), as part of
apull from the offer system 130, and/or as part of a push from
the merchant system 110 to the offer system 130. In an
example embodiment, the offers are saved in the data storage
unit 139.

In block 240, the offer system 130 clusters the registered
users based on the registration information provided by the
users. The method for clustering program users is described
in more detail hereinafter with reference to the methods
described in FIG. 3.

FIG. 3 is a block flow diagram depicting a method 240 for
clustering program users, in accordance with certain example
embodiments, as referenced in block 240. The method 240 is
described with reference to the components illustrated in FIG.
1.

In block 310, the user submits user information to the offer
system 130. In an example embodiment, the user provides
user information to the offer system 130 when registering for
the offer program. In this embodiment, the user may option-
ally provide any of the requested information to the offer
system 130. In another example embodiment, the user may
decline to provide any user information to the offer system
130. In an example embodiment, the requested information
comprises information about the user’s interests, shopping
habits, demographic information, frequented merchants, or
other information about the user.

In block 320, the offer system 130 receives the user infor-
mation submitted by the user. In an example embodiment, the
user information is saved in the data storage unit 139.

In an example embodiment, the user can add, edit, change,
delete, or provide additional information at any time after
registering with the offer program. In another example
embodiment, the user can disable or uninstall the application
125 at any time. In this embodiment, the user information is
removed from the offer system 130.

In situations in which the technology discussed here col-
lects personal information about the user, or may make use of
personal information, the user may be provided with a oppor-
tunity to control whether programs or features collect user
information (for example, information about the user’s pur-
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chases, social network, social actions or activities, profes-
sion, a user’s preferences, or a user’s current location), or to
control whether and/or how to receive content from the user
device 120 and/or offer system 130 that may be more relevant
to the user. In addition, certain data may be treated in one or
more ways before it is stored or used, so that personally
identifiable information is removed. For example, a user’s
identity may be treated so that no personally identifiable
information can be determined for the user, or a user’s geo-
graphic location may be generalized where location informa-
tion is obtained (for example, to a city, ZIP code, or state
level), so that a particular location of the user cannot be
determined. Thus, the user may have control over how infor-
mation is collected about the user and used by the offer
system.

In block 330, the offer system 130 analyzes information
submitted by multiple users and/or the offer system 130
operators. In an example embodiment, the information is
analyzed to learn features of users and detect feature patterns.
In an example embodiment, the offer system 130 comprises
an artificial neural network or other form of adaptive system
module that analyzes data and relationships to find patterns in
the data. In an example embodiment, the information is fed
into a neural network, which has been trained with known
related user features. In this embodiment, each feature is
classified into one or more related features. The neural net-
work will learn how to classify features and identify related
features using a number of features previously entered as
training data. The neural network will build it’s own model
based on the training data that is provided. As more training
data is fed into the model, it will continuously improve. In an
example embodiment, the module is used to predict features
of the registered user that will aid in determinations as to
whether the user is likely to interact with an offer.

In block 340, the offer system 130 learns or predicts fea-
tures of the user from the information submitted. In an
example embodiment, the offer system 130 creates a feature
prediction model. In an example embodiment, the offer sys-
tem 130 produces an algorithm to adjust the weights of the
prediction model in order to accurately identify or predict
features of the users.

Inblock 350, the offer system detects feature patterns of the
user. In an example embodiment, the offer system 130 iden-
tifies features of the user information submitted and applies
an algorithm to predict additional features. In an example
embodiment, the offer system 130 has learned feature pat-
terns that are related, as described previously with reference
to blocks 330 and 340 of FIG. 3. In an example embodiment
of block 350, the offer system 130 analyzes the information
submitted by the user in block 310 to extract features, to
compare the extracted features with the features associated
with related features, and to determine the extracted features
match or correlate sufficiently with any of the related features.
Ifthe offer system 130 determines that the extracted features
match or correlate sufficiently with any of the related features,
then the offer system 130 identifies the related features.

In block 360, the offer system 130 clusters the users. In an
example embodiment, each cluster of users comprises users
with similar features or feature patterns. In an example
embodiment, a clustering algorithm is used to cluster the
users. An example clustering algorithm is a k-means algo-
rithm, a bisecting k-means algorithm, a hierarchical agglom-
erative clustering algorithm, or a spectral clustering algo-
rithm. In another example embodiment, an algorithm that
divides the users into two clusters is used. Then each of these
clusters is recursively divided into two sub-clusters, and so on
until a level is reached where the resulting cluster has more
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than ‘n’ users. In yet another example embodiment, a variant
of the bisecting k-means algorithm can be used, where the
clusters are divided into five or ten or any suitable number of
sub clusters at each level. In an example embodiment, the
offer system 130 identifies more than one user cluster, thereby
transmitting the offer to users with different identified/pre-
dicted features.

The method 240 then proceeds to block 250 in FIG. 2.

Returning to FIG. 2, in block 250, the offer system 130
transmits the offer to a percentage of users in each of the
identified user clusters. In an example embodiment, the per-
centage of users in each identified user cluster is a pre-deter-
mined small percentage of the number of users in the cluster
(for example, 1 to 10% of the number of users in the cluster).
In an example embodiment, the offer is transmitted in elec-
tronic format to the user (for example, via electronic mail). In
another example embodiment, more than one offer is trans-
mitted in the same electronic mail transmission to the same
user. In an example embodiment, the order of the offers in the
same electronic mail transmission is different for different
users identified to receive the same offer (for example, the
offer is listed first for some users, but listed second, or third
for other users).

Inblock 260, the offer conversion rate is calculated for each
user cluster. The method for determining an offer conversion
rate is described in more detail hereinafter with reference to
the methods described in FIG. 4.

FIG. 4 is a block flow diagram depicting a method 260 for
determining an offer conversion rate, in accordance with cer-
tain example embodiments, as referenced in block 260. The
method 260 is described with reference to the components
illustrated in FIG. 1.

In block 410, a user in a user cluster receives the offer on
the user device 120. In an example embodiment, the user is
capable of opening, reading, or otherwise interacting with the
offer using the application 125 on the user device 120.

In block 420, the user determines whether to interact with
the offer. In an example embodiment, the user simply deletes
the offer transmission, ignores it, or otherwise not interact
with the offer (for example, the transmission was flagged as
spam and not presented to the user). In another example
embodiment, the user can read, click on, purchase, save,
redeem, forward, print, or otherwise interact with the offer. In
an example embodiment, the period for determining whether
the user interacts with the offer is a predefined amount of time
set by the offer system 130.

In an example embodiment, the user authorizes transmis-
sion of a notification to the offer system 130 regarding
whether the user interacts with the offer. In an example
embodiment, the user authorizes the transmission of the noti-
fication when the user registers for or enables the offer pro-
gram. In an example embodiment, the user can retract the
authorization at any time.

Ifthe user interacts with the offer, the method 270 proceeds
to block 430 in FIG. 4.

Inblock 430, the offer system 130 receives notification that
the user interacted with the offer. In an example embodiment,
the offer system 130 receives the notification in real time. In
another example embodiment, the offer system 130 receives
the notification at a pre-determined interval of time after the
transmission of the offer to the user. In an example embodi-
ment, the offer system 130 is notified of each user that inter-
acts with the offer.

In block 440, the offer system 130 compiles all the notifi-
cations of users that interacted with the offer.

The method 270 then proceeds to block 470 of FIG. 4.
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Returning to block 420, if the user does not interact with
the offer, the method 270 proceeds to block 450.

In block 450, the offer system 130 receives notification that
the user did not interact with the offer. In an example embodi-
ment, the offer system 130 receives the notification in real
time with an action taken by the user to indicate the user is not
interested in the offer (for example, deleting the offer trans-
mission). In another example embodiment, the offer system
130 receives the notification at a pre-determined interval of
time after the transmission of the offer to the user. In an
example embodiment, the offer system 130 is notified of each
user that does not interact with the offer.

In block 460, the offer system 130 compiles all the notifi-
cations of users that did not interact with the offer.

In block 470, the offer system 130 determines an offer
conversion rate for each user cluster. In an example embodi-
ment, the offer system 130 compiles the notifications that the
users interacted or did not interact with the offer and separates
the notifications by user cluster. The offer system 130 then
uses the notifications to determine a percentage of users for
each identified user cluster that interacted with the offer.

The method 260 then proceeds to block 270 in FIG. 2.

In block 270, the offer system 130 determines whether the
conversion rate is higher than a pre-defined threshold for each
user cluster. In an example embodiment, the threshold is a
percentage value determined by the offer system 130 or the
merchant system 110.

If the conversion rate is higher than the predefined thresh-
old for the user cluster, the method 200 proceeds to block 280.

In block 280, the offer system 130 transmits the offer to
each user in the user cluster.

The method 200 then proceeds to block 290.

Returning to block 270, if the conversion rate is not higher
than the predefined threshold for the user cluster, the method
200 proceeds to block 290.

In block 290, the offer system 130 logs the conversion rate
of'the offer for each user cluster. In an example embodiment,
the offer system 130 determines a conversion rate for the offer
once again after the offer is transmitted to each user in the user
cluster.

In an example embodiment, the offer system 130 repeats
these methods with multiple offers for the same user clusters.
Based on the offer system’s 130 analysis of the conversion
rate for each offer within each identified user cluster, it deter-
mines the order in which the multiple offers will appear in a
single or multiple electronic mail transmissions to the users
within the identified user cluster. In example embodiment, the
order is different for each user cluster based on the offer
system’s 130 analysis. In an example embodiment, the offer
system’s 130 analysis is used to determine the title or subject
of the electronic mail transmission.

In another example embodiment, the conversion rate is fed
into the neural network module to aid in the continuous learn-
ing of the model. In another example embodiment, the con-
version rate for each offer is used to predict a merchant quality
signal. In this embodiment, the merchant quality signal is
used to aid in the ordering of the offers in the electronic mail
transmission, such that offers from a merchant system 110
with a higher merchant quality signal are ranked higher than
offers from a merchant system 110 with a lower merchant
quality signal.

FIG. 5 is a block flow diagram depicting method 500 for
extracting quality signals for electronic mail offer campaigns,
in accordance with certain example embodiments. The
method 500 is described with reference to the components
illustrated in FIG. 1.
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In an example embodiment, the methods of described in
blocks 510 through 535 of FIG. 5 are similar to the methods
described in blocks 210 through 230 of FIG. 2.

In block 510, the user registers with the offer system 130
and/or the offer program. In an example embodiment, the user
installs, downloads, or otherwise enables the offer program
and/or offer program application 125 on the user device 120.
In an example embodiment, the user can enable the applica-
tion 125 on more than one user device 120.

In block 520, the merchant system 110 creates one or more
offers. In another example embodiment, the offers are created
by a manufacturer system (not shown), the offer system 130,
or any other system. In an example embodiment, the offers
may include, but are not limited to, coupons, loyalty points,
prepaid offers, rebates, and other forms of value added ser-
vices. In this embodiment, the offers may comprise merchant
offers, manufacturer offers, third party offers, and other types
of offers. In an example embodiment, the offers are for a
specific product or group of products. For example, the offer
may be for $1.00 off Brand A laundry detergent or $1.00 off
a Manufacturer X product. These offers may be redeemed at
any merchant that accepts manufacturer coupons. In an alter-
native example embodiment, the offers are for a particular
merchant. For example, the offer may be for $10 off a $50
purchase at Merchant Q. In an alternative example embodi-
ment, the offers comprise loyalty reward point redemptions.
For example, the offer may be for 10 loyalty points for every
purchase of a Manufacturer X product.

In block 530, the merchant system 110 transmits the
offer(s) to the offer system 130. In an example embodiment,
the merchant system 110 creates the offer outside of the offer
system 130. In another example embodiment, the offer sys-
tem 130 may generate web-based user interfaces providing
forms for the merchant system 110 to create offers.

Inblock 535, the offer system 130 receives the offers. In an
example embodiment, the offers can be received electroni-
cally on a regular basis (for example, daily/weekly), as part of
apull from the offer system 130, and/or as part of a push from
the merchant system 110 to the offer system 130. In an
example embodiment, the offers are saved in the data storage
unit 139.

Inblock 540, the offer system 130 renders a graph that plots
a distribution of the registered users based on the user fea-
tures. The method for rendering a graph is described in more
detail hereinafter with reference to the methods described in
FIG. 6.

FIG. 6 is a block flow diagram depicting a method 540 for
rendering a graph that plots the distribution of users, in accor-
dance with certain example embodiments, as referenced in
block 540. The method 540 is described with reference to the
components illustrated in FIG. 1.

In an example embodiment, the methods described in
blocks 610 through 650 of FIG. 6 are similar to the methods
described in blocks 310 through 350 of FIG. 3.

In block 610, the user submits user information to the offer
system 130. In an example embodiment, the user provides
user information to the offer system 130 when registering for
the offer program. In this embodiment, the user may option-
ally provide any of the requested information to the offer
system 130. In another example embodiment, the user may
decline to provide any user information to the offer system
130. In an example embodiment, the requested information
comprises information about the user’s interests, shopping
habits, demographic information, frequented merchants, or
other information about the user.
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In block 620, the offer system 130 receives the user infor-
mation submitted by the user. In an example embodiment, the
user information is saved in the data storage unit 139.

In an example embodiment, the user can add, edit, change,
delete, or provide additional information at any time after
registering with the offer program. In another example
embodiment, the user can disable or uninstall the application
125 at any time. In this embodiment, the user information is
removed from the offer system 130.

In situations in which the technology discussed here col-
lects personal information about the user, or may make use of
personal information, the user may be provided with a oppor-
tunity to control whether programs or features collect user
information (for example, information about the user’s pur-
chases, social network, social actions or activities, profes-
sion, a user’s preferences, or a user’s current location), or to
control whether and/or how to receive content from the user
device 120 and/or offer system 130 that may be more relevant
to the user. In addition, certain data may be treated in one or
more ways before it is stored or used, so that personally
identifiable information is removed. For example, a user’s
identity may be treated so that no personally identifiable
information can be determined for the user, or a user’s geo-
graphic location may be generalized where location informa-
tion is obtained (for example, to a city, ZIP code, or state
level), so that a particular location of the user cannot be
determined. Thus, the user may have control over how infor-
mation is collected about the user and used by the offer
system.

In block 630, the offer system 130 analyzes information
submitted by multiple users and/or the offer system 130
operators. In an example embodiment, the information is
analyzed to learn features of users and detect feature patterns.
In an example embodiment, the offer system 130 comprises
an artificial neural network or other form of adaptive system
module that analyzes data and relationships to find patterns in
the data. In an example embodiment, the information is fed
into a neural network, which has been trained with known
related user features. In this embodiment, each feature is
classified into one or more related features. The neural net-
work will learn how to classify features and identify related
features using a number of features previously entered as
training data. The neural network will build it’s own model
based on the training data that is provided. As more training
data is fed into the model, it will continuously improve. In an
example embodiment, the module is used to predict features
of the registered user that will aid in determinations as to
whether the user is likely to interact with an offer.

In block 640, the offer system 130 learns or predicts fea-
tures of the user from the information submitted. In an
example embodiment, the offer system 130 creates a feature
prediction model. In an example embodiment, the offer sys-
tem 130 produces an algorithm to adjust the weights of the
prediction model in order to accurately identify or predict
features of the users.

Inblock 650, the offer system detects feature patterns of the
user. In an example embodiment, the offer system 130 iden-
tifies features of the user information submitted and applies
an algorithm to predict additional features. In an example
embodiment, the offer system 130 has learned feature pat-
terns that are related, as described previously with reference
to blocks 630 and 640 of FIG. 6. In an example embodiment
of block 650, the offer system 130 analyzes the information
submitted by the user in block 610 to extract features, to
compare the extracted features with the features associated
with related features, and to determine the extracted features
match or correlate sufficiently with any of the related features.
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If the offer system 130 determines that the extracted features
match or correlate sufficiently with any of the related features,
then the offer system 130 identifies the related features.

Inblock 660, the offer system 130 renders the user features
on a graph to plot the distribution of users. In an example
embodiment, the graph is a multi-dimensional graph (for
example, a two or three-dimensional graph) that aids in the
visualization of the different features of the users. In an
example embodiment, an algorithm is used to render the
graph. In another example embodiment, a visualization tech-
nique is used to render the graph (for example, Stochastic
Neighbor Embedding (SNE), t-Distributed Stochastic Neigh-
bor Embedding (t-SNE), Symmetric SNE, or visualization
technique). In an example embodiment, the t-SNE technique
visualizes high-dimensional data by giving each data point
(for example, each user) a location in a two or three-dimen-
sional map. The visualization techniques convert high-di-
mensional data sets into two or three-dimensional represen-
tations of individual data points as map points.

The method 540 then proceeds to block 550 in FIG. 5.

Returning to FIG. 5, in block 550, the offer system 130
transmits the offer to a percentage of users. In an example
embodiment, the percentage of users is a pre-determined
small percentage of the total number of users (for example,
0.01 to 1% of the total number of users). In an example
embodiment, the offer is transmitted in electronic format to
the user (for example, via electronic mail). In another
example embodiment, more than one offer is transmitted in
the same electronic mail transmission to the same user. In an
example embodiment, the order of the offers in the same
electronic mail transmission is different for different users
identified to receive the same offer (for example, the offer is
listed first for some users, but listed second, or third for other
users). In another example embodiment, different offers are
sent to a different small percentage of the total number of
users.

Inblock 555, a user identified receives the offer on the user
device 120. In an example embodiment, the user is capable of
opening, reading, or otherwise interacting with the offer
using the application 125 on the user device 120.

In block 560, the user determines whether to interact with
the offer. In an example embodiment, the user simply deletes
the offer transmission, ignores it, or otherwise not interact
with the offer (for example, the transmission was flagged as
spam and not presented to the user). In another example
embodiment, the user can read, click on, purchase, save,
redeem, forward, print, or otherwise interact with the offer. In
an example embodiment, the period for determining whether
the user interacts with the offer is a predefined amount of time
set by the offer system 130.

In an example embodiment, the user authorizes transmis-
sion of a notification to the offer system 130 regarding
whether the user interacts with the offer. In an example
embodiment, the user authorizes the transmission of the noti-
fication when the user registers for or enables the offer pro-
gram. In an example embodiment, the user can retract the
authorization at any time.

If the user does not interact with the offer, the method 500
proceeds to block 565.

Inblock 565, the offer system 130 receives notification that
the user did not interact with the offer. In an example embodi-
ment, the offer system 130 receives the notification in real
time with an action taken by the user to indicate the user is not
interested in the offer (for example, deleting the offer trans-
mission). In another example embodiment, the offer system
130 receives the notification at a pre-determined interval of
time after the transmission of the offer to the user. In an
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example embodiment, the offer system 130 is notified of each
user that does not interact with the offer.

Returning to block 560, if the user interacts with the offer,
the method 500 proceeds to block 570.

Inblock 570, the offer system 130 receives notification that
the user interacted with the offer. In an example embodiment,
the offer system 130 receives the notification in real time. In
another example embodiment, the offer system 130 receives
the notification at a pre-determined interval of time after the
transmission of the offer to the user. In an example embodi-
ment, the offer system 130 is notified of each user that inter-
acts with the offer.

In block 580, the offer system 130 updates the graph to
indicate that the user interacted with the offer. In an example
the offer system 130 changes or marks the representation of
each user that interacts with the offer on the graph. For
example, the mark on the graph that represents the user is
highlighted in a blue color. In an example embodiment, this
process is repeated with multiple offers and interaction with
each off is indicated on the graph by a different color.

In block 590, the offer system 130 identifies one or more
groups of users from the graph. In an example embodiment,
the offer system 130 identifies groups of users on the graph
that have similar features than users identified as having inter-
acted with the offer. In this embodiment, the offer system 130
will analyze the graph and identify representations of users
that are located in proximity to the marked representations.
For example, the offer system 130 will identify a cluster of
marks located in proximity to a cluster of blue marks (which
indicates that those users interacted with the offer). In an
example embodiment, the one or more of the methods iden-
tified as being performed by the offer system 130 can be
performed by an analyst or an offer system 130 operator.

In block 595, the offer system 130 transmits the offer to
each user in the one or more groups of users identified on the
graph.

In an example embodiment, the offer system 130 repeats
these methods with multiple offers. Based on the offer sys-
tem’s 130 analysis of the user interaction with the offers and
the groupings of users on the graph, it determines the order in
which the multiple offers will appear in a single or multiple
electronic mail transmissions to the users. In example
embodiment, the order is different for different user groups
based on the offer system’s 130 analysis. In an example
embodiment, the offer system’s 130 analysis is used to deter-
mine the title or subject of the electronic mail transmission.

Other Example Embodiments

FIG. 7 depicts a computing machine 2000 and a module
2050 in accordance with certain example embodiments. The
computing machine 2000 may correspond to any of the vari-
ous computers, servers, mobile devices, embedded systems,
or computing systems presented herein. The module 2050
may comprise one or more hardware or software elements
configured to facilitate the computing machine 2000 in per-
forming the various methods and processing functions pre-
sented herein. The computing machine 2000 may include
various internal or attached components such as a processor
2010, system bus 2020, system memory 2030, storage media
2040, input/output interface 2060, and a network interface
2070 for communicating with a network 2080.

The computing machine 2000 may be implemented as a
conventional computer system, an embedded controller, a
laptop, a server, a mobile device, a smartphone, a set-top box,
akiosk, a vehicular information system, one more processors
associated with a television, a customized machine, any other
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hardware platform, or any combination or multiplicity
thereof. The computing machine 2000 may be a distributed
system configured to function using multiple computing
machines interconnected via a data network or bus system.

The processor 2010 may be configured to execute code or
instructions to perform the operations and functionality
described herein, manage request flow and address mappings,
and to perform calculations and generate commands. The
processor 2010 may be configured to monitor and control the
operation of the components in the computing machine 2000.
The processor 2010 may be a general purpose processor, a
processor core, a multiprocessor, a reconfigurable processor,
a microcontroller, a digital signal processor (“DSP”), an
application specific integrated circuit (“ASIC”), a graphics
processing unit (“GPU”), a field programmable gate array
(“FPGA”), a programmable logic device (“PLD”), a control-
ler, a state machine, gated logic, discrete hardware compo-
nents, any other processing unit, or any combination or mul-
tiplicity thereof. The processor 2010 may be a single
processing unit, multiple processing units, a single process-
ing core, multiple processing cores, special purpose process-
ing cores, co-processors, or any combination thereof. Accord-
ing to certain embodiments, the processor 2010 along with
other components of the computing machine 2000 may be a
virtualized computing machine executing within one or more
other computing machines.

The system memory 2030 may include non-volatile
memories such as read-only memory (“ROM”), program-
mable read-only memory (“PROM”), erasable program-
mable read-only memory (“EPROM”), flash memory, or any
other device capable of storing program instructions or data
with or without applied power. The system memory 2030 may
also include volatile memories such as random access
memory (“RAM”), static random access memory (“SRAM”),
dynamic random access memory (“DRAM”), and synchro-
nous dynamic random access memory (“SDRAM”). Other
types of RAM also may be used to implement the system
memory 2030. The system memory 2030 may be imple-
mented using a single memory module or multiple memory
modules. While the system memory 2030 is depicted as being
part of the computing machine 2000, one skilled in the art will
recognize that the system memory 2030 may be separate from
the computing machine 2000 without departing from the
scope of the subject technology. It should also be appreciated
that the system memory 2030 may include, or operate in
conjunction with, a non-volatile storage device such as the
storage media 2040.

The storage media 2040 may include a hard disk, a floppy
disk, a compact disc read only memory (“CD-ROM”), a digi-
tal versatile disc (“DVD”), a Blu-ray disc, a magnetic tape, a
flash memory, other non-volatile memory device, a solid state
drive (“SSD”), any magnetic storage device, any optical stor-
age device, any electrical storage device, any semiconductor
storage device, any physical-based storage device, any other
data storage device, or any combination or multiplicity
thereof. The storage media 2040 may store one or more oper-
ating systems, application programs and program modules
such as module 2050, data, or any other information. The
storage media 2040 may be part of, or connected to, the
computing machine 2000. The storage media 2040 may also
be part of one or more other computing machines that are in
communication with the computing machine 2000 such as
servers, database servers, cloud storage, network attached
storage, and so forth.

The module 2050 may comprise one or more hardware or
software elements configured to facilitate the computing
machine 2000 with performing the various methods and pro-
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cessing functions presented herein. The module 2050 may
include one or more sequences of instructions stored as soft-
ware or firmware in association with the system memory
2030, the storage media 2040, or both. The storage media
2040 may therefore represent examples of machine or com-
puter readable media on which instructions or code may be
stored for execution by the processor 2010. Machine or com-
puter readable media may generally refer to any medium or
media used to provide instructions to the processor 2010.
Such machine or computer readable media associated with
the module 2050 may comprise a computer software product.
It should be appreciated that a computer software product
comprising the module 2050 may also be associated with one
or more processes or methods for delivering the module 2050
to the computing machine 2000 via the network 2080, any
signal-bearing medium, or any other communication or deliv-
ery technology. The module 2050 may also comprise hard-
ware circuits or information for configuring hardware circuits
such as microcode or configuration information for an FPGA
or other PLD.

The input/output (“I/O”) interface 2060 may be configured
to couple to one or more external devices, to receive data from
the one or more external devices, and to send data to the one
or more external devices. Such external devices along with
the various internal devices may also be known as peripheral
devices. The I/O interface 2060 may include both electrical
and physical connections for operably coupling the various
peripheral devices to the computing machine 2000 or the
processor 2010. The 1/O interface 2060 may be configured to
communicate data, addresses, and control signals between
the peripheral devices, the computing machine 2000, or the
processor 2010. The 1/O interface 2060 may be configured to
implement any standard interface, such as small computer
system interface (“SCSI”), serial-attached SCSI (“SAS”),
fiber channel, peripheral component interconnect (“PCI”),
PCI express (PCle), serial bus, parallel bus, advanced tech-
nology attached (“ATA”), serial ATA (“SATA”), universal
serial bus (“USB”), Thunderbolt, FireWire, various video
buses, and the like. The I/O interface 2060 may be configured
to implement only one interface or bus technology. Alterna-
tively, the I/O interface 2060 may be configured to implement
multiple interfaces or bus technologies. The 1/O interface
2060 may be configured as part of, all of, or to operate in
conjunction with, the system bus 2020. The I/O interface
2060 may include one or more buffers for buftering transmis-
sions between one or more external devices, internal devices,
the computing machine 2000, or the processor 2010.

The I/O interface 2060 may couple the computing machine
2000 to various input devices including mice, touch-screens,
scanners, electronic digitizers, sensors, receivers, touchpads,
trackballs, cameras, microphones, keyboards, any other
pointing devices, or any combinations thereof. The I/O inter-
face 2060 may couple the computing machine 2000 to various
output devices including video displays, speakers, printers,
projectors, tactile feedback devices, automation control,
robotic components, actuators, motors, fans, solenoids,
valves, pumps, transmitters, signal emitters, lights, and so
forth.

The computing machine 2000 may operate in a networked
environment using logical connections through the network
interface 2070 to one or more other systems or computing
machines across the network 2080. The network 2080 may
include wide area networks (WAN), local area networks
(LAN), intranets, the Internet, wireless access networks,
wired networks, mobile networks, telephone networks, opti-
cal networks, or combinations thereof. The network 2080
may be packet switched, circuit switched, of any topology,
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and may use any communication protocol. Communication
links within the network 2080 may involve various digital or
an analog communication media such as fiber optic cables,
free-space optics, waveguides, electrical conductors, wireless
links, antennas, radio-frequency communications, and so
forth.

The processor 2010 may be connected to the other ele-
ments of the computing machine 2000 or the various periph-
erals discussed herein through the system bus 2020. It should
be appreciated that the system bus 2020 may be within the
processor 2010, outside the processor 2010, or both. Accord-
ing to some embodiments, any of the processor 2010, the
other elements of the computing machine 2000, or the various
peripherals discussed herein may be integrated into a single
device such as a system on chip (“SOC”), system on package
(“SOP”), or ASIC device.

In situations in which the systems discussed here collect
personal information about users, or may make use of per-
sonal information, the users may be provided with an oppor-
tunity or option to control whether programs or features col-
lect user information (e.g., information about a user’s social
network, social actions or activities, profession, a user’s pref-
erences, or a user’s current location), or to control whether
and/or how to receive content from the content server that
may be more relevant to the user. Inaddition, certain data may
be treated in one or more ways before it is stored or used, so
that personally identifiable information is removed. For
example, a user’s identity may be treated so that no personally
identifiable information can be determined for the user, or a
user’s geographic location may be generalized where loca-
tion information is obtained (such as to a city, ZIP code, or
state level), so that a particular location of a user cannot be
determined. Thus, the user may have control over how infor-
mation is collected about the user and used by a content
server.

Embodiments may comprise a computer program that
embodies the functions described and illustrated herein,
wherein the computer program is implemented in a computer
system that comprises instructions stored in a machine-read-
able medium and a processor that executes the instructions.
However, it should be apparent that there could be many
different ways of implementing embodiments in computer
programming, and the embodiments should not be construed
as limited to any one set of computer program instructions.
Further, a skilled programmer would be able to write such a
computer program to implement an embodiment of the dis-
closed embodiments based on the appended flow charts and
associated description in the application text. Therefore, dis-
closure of a particular set of program code instructions is not
considered necessary for an adequate understanding of how
to make and use embodiments. Further, those skilled in the art
will appreciate that one or more aspects of embodiments
described herein may be performed by hardware, software, or
a combination thereof, as may be embodied in one or more
computing systems. Moreover, any reference to an act being
performed by a computer should not be construed as being
performed by a single computer as more than one computer
may perform the act.

The example embodiments described herein can be used
with computer hardware and software that perform the meth-
ods and processing functions described herein. The systems,
methods, and procedures described herein can be embodied
in a programmable computer, computer-executable software,
or digital circuitry. The software can be stored on computer-
readable media. For example, computer-readable media can
include a floppy disk, RAM, ROM, hard disk, removable
media, flash memory, memory stick, optical media, magneto-
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optical media, CD-ROM, etc. Digital circuitry can include
integrated circuits, gate arrays, building block logic, field
programmable gate arrays (FPGA), etc.

The example systems, methods, and acts described in the
embodiments presented previously are illustrative, and, in
alternative embodiments, certain acts can be performed in a
different order, in parallel with one another, omitted entirely,
and/or combined between different example embodiments,
and/or certain additional acts can be performed, without
departing from the scope and spirit of various embodiments.
Accordingly, such alternative embodiments are included in
the scope of the claims herein.

Although specific embodiments have been described
above in detail, the description is merely for purposes of
illustration. It should be appreciated, therefore, that many
aspects described above are not intended as required or essen-
tial elements unless explicitly stated otherwise. Modifica-
tions of, and equivalent components or acts corresponding to,
the disclosed aspects of the example embodiments, in addi-
tion to those described above, can be made by a person of
ordinary skill in the art, having the benefit of the present
disclosure, without departing from the spirit and scope of
embodiments defined in the following claims, the scope of
which is to be accorded the broadest interpretation so as to
encompass such modifications and equivalent structures.

What is claimed is:

1. A computer-implemented method to determine quality
signals for offer campaigns, comprising:

receiving, by one or more computing devices, information

from multiple registered users, the information identify-
ing features of each registered user;

analyzing, by the one or more computing devices, the

information from the multiple registered users to iden-
tify patterns of the user features;

clustering, by the one or more computing devices, the

registered users into two or more clusters, each cluster of
registered users comprising users with similar patterns
of the user features;

transmitting, by the one or more computing devices, an

offer to a first group of users within a plurality of the two
or more clusters of registered users, the number of users
in the first group of each of the plurality of clusters being
less than all of the users within each of the plurality of
clusters;

receiving, by the one or more computing devices, notifica-

tions of user interaction with the transmitted offer from
the first group of users;
determining, by the one or more computing devices, an
efficiency of the offer for each cluster of the plurality of
clusters based on the notifications of user interaction
with the transmitted offer from the first group of users;

identifying, by the one or more computing devices, one or
more of the plurality of clusters in which the offer has an
efficiency that is higher than a configured threshold; and

transmitting, by the one or more computing devices, the
offer to the remaining registered users in each identified
cluster of registered users that were not included in the
first group.

2. The method of claim 1, wherein the model for identify-
ing user features patterns comprises an artificial neural net-
work or adaptive system model.

3. The method of claim 1, wherein the user interaction
comprises an indication that a particular user viewed the
offer, selected the offer, prepaid for the offer, saved the offer,
or deleted the offer without interacting with it.

4. The method of claim 1, wherein the offer is transmitted
to the first group of users by electronic mail correspondence.
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5. The method of claim 1, wherein the configured threshold
is an efficiency threshold.
6. The method of claim 1, further comprising:
transmitting, by the one or more computing devices, an
additional offer to a second group of users within a
plurality of the clusters of registered users;
receiving, by the one or more computing devices, addi-
tional notifications of user interactions with the addi-
tional transmitted offer; and
determining, by the one or more computing devices, an
efficiency of the additional transmitted offer for each of
the one or more clusters of registered users based on the
additional notifications of user interaction with the addi-
tional transmitted offer of the second group of users.
7. The method of claim 6, further comprising ordering the
offer and the additional offers in an electronic mail correspon-
dence based on the determined efficiency of the offer and
additional offers.
8. The method of claim 7, wherein transmitting the addi-
tional offer to the remaining registered users in each identified
cluster of registered users that were not included in the first
group comprises transmitting the electronic mail correspon-
dence comprising the offer and the additional offers orders
based on the determined efficiency.
9. A computer program product, comprising:
a non-transitory computer-readable medium having com-
puter-readable program instructions embodied therein
that when executed by a computer cause the computer to
determine quality signals for offer campaigns, the com-
puter-readable program instructions comprising:
computer-readable program instructions to receive
information from multiple registered users, the infor-
mation identifying features of each registered user;

computer-readable program instructions to cluster the
registered users, each cluster of registered users com-
prising users with similar feature patterns;

computer-readable program instructions to transmit an
offer to a first group of users within a plurality of the
clusters of registered users, the number of users in the
first group of each of the plurality of clusters being
less than all of the users within each of the plurality of
clusters;

computer-readable program instructions to receive noti-
fications of user interaction with the transmitted offer;

computer-readable program instructions to determine an
efficiency of the offer for each of the one or more
clusters of registered users based on the notifications
of user interaction with the transmitted offer from the
first group of users;

computer-readable program instructions to identify one
or more of the plurality of clusters in which the offer
has an efficiency that is higher than a configured
threshold; and

computer-readable program instructions to transmit the
offer to the remaining registered users in each identi-
fied cluster of registered users that were not included
in the first group.

10. The computer program product of claim 9, further
comprising computer-readable program instructions to ana-
lyze the information from the multiple registered users to
create a model for identifying user features.

11. The computer program product of claim 10, wherein
the model for identifying user features comprises an artificial
neural network or adaptive system model.

12. The computer program product of claim 9, wherein the
configured threshold is an efficiency threshold.
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13. The computer program product of claim 9, further
comprising:
computer-readable program instructions to transmit an
additional offer to a second group of users within a
plurality of the clusters of registered users;

computer-readable program instructions to receive addi-
tional notifications of user interactions with the addi-
tional transmitted offer; and

computer-readable program instructions to determine an

efficiency of the additional offer for each of the one or
more clusters of registered users based on the additional
notifications of user interaction with the additional
transmitted offer of the second group of users.

14. The computer program product of claim 13, further
comprising computer-readable program instructions to order
the offer and the additional offers in an electronic mail cor-
respondence based on the determined efficiency of the offer
and additional offers.

15. The computer program product of claim 14, wherein
transmitting the offer to the first group of users in each of the
plurality of clusters of registered users comprises transmit-
ting the electronic mail correspondence comprising the offer
and the additional offers orders based on the determined
efficiency.

16. A system to determine quality signals for offer cam-
paigns, comprising:

a storage medium; and

a processor communicatively coupled to the storage

medium, wherein the processor executes application

code instructions that are stored in the storage medium

and that cause the system to:

receive information from multiple registered users, the
information identifying features of each registered
user;

cluster the registered users, each cluster of registered
users comprising users with similar feature patterns;

transmit an offer to a first group of users within a plu-
rality of the clusters of registered users, the number of
users in the first group of each of the plurality of
clusters being less than all of the users within each of
the plurality of clusters;

receive notifications of user interaction with the trans-
mitted offer from the first group of users;

10

15

20

25

30

35

40

22

determine an efficiency of the offer for each of the one or
more clusters of registered users based on the notifi-
cations of user interaction with the transmitted offer
from the first group of users;

identify one or more of the plurality of clusters in which
the offer has an efficiency that is higher than a con-
figured threshold; and

transmit the offer to the remaining registered users in
each identified cluster of registered users that were
not included in the first group.

17. The system of claim 16, wherein the processor is fur-
ther configured to execute computer-executable instructions
stored in the storage medium to cause the system to:

transmit an additional offer to a second group of users

within the plurality of clusters cluster of registered
users;

receive additional notifications of user interactions with the

additional transmitted offer; and

determine an efficiency of the additional offer for each of

the one or more clusters of registered users based on the
additional notifications of user interaction with the addi-
tional transmitted offer of the second group of users.

18. The system of claim 17, wherein the processor is fur-
ther configured to execute computer-executable instructions
stored in the storage medium to cause the system to order the
offer and the additional offers in an electronic mail correspon-
dence based on the determined efficiency of the offer and
additional offers.

19. The system of claim 18, wherein transmitting the offer
to the registered users in each of the one or more clusters of
registered users comprises transmitting the electronic mail
correspondence comprising the offer and the additional offers
orders based on the determined efficiency.

20. The system of claim 16, wherein the configured thresh-
old is an efficiency threshold.

21. The system of claim 16, wherein the processor is fur-
ther configured to execute computer-executable instructions
stored in the storage medium to analyze the information from
the multiple registered users to create a model for identifying
user features.



